The roles of sodium channels in nociception: implications for mechanisms of neuropathic pain.
Animal models have provided useful insights into the development and treatment of neuropathic pain. New genetic data from both human studies and transgenic mouse models suggest that specific voltage-gated sodium channel subtypes are associated with specific types of pain and, as such, may be useful analgesic drug targets for a variety of pain types including neuropathic pain. Global voltage-gated sodium channel blockers such as lidocaine have proven efficacy in treating pain but can be limited by adverse effects when administered systemically. Selective sodium channel blockers targeting channels at the periphery (Nav1.7, Nav1.8, and Nav1.9) could potentially reduce the side effect profile. Individual isoforms of voltage-gated sodium channels have been linked to particular types of pain. Nav1.7 is a useful target for ameliorating acute mechanical pain and inflammatory pain, and strong evidence also suggests that Nav1.9 could be targeted for treating inflammatory pain. Selective blockers of Nav1.8 could also have clinical benefit for visceral pain. Although there is no association between a single sodium channel isoform and neuropathic pain, combined blockade of peripherally expressed isoforms Nav1.7, Nav1.8, and Nav1.9 may prove useful.